Background: Older patients hospitalized for acute illness are vulnerable to decline in basic self-care. This functional decline determines future health needs and can lead to negative health outcomes.
Introduction
There is some conceptual uniformity in measuring functioning of patients in terms of capacity for self-care or activities of daily living (ADL). Basic self-care or basic ADL refer to capacities required for personal care, including bathing, dressing, using the toilet, transferring from the bed to a chair, grooming, and eating.
There is a large variability in measuring functioning of older hospitalized patients and a large variety of clinical definitions of functional decline. [1] [2] [3] Buurman et al identified 5 different instruments to measure functioning: the Katz ADL index, the IADL scale of Lawton and Brody, the Barthel index, Functional Independence Measure, and Care Needs Assessment. Regarding the variety of clinical definitions of functional decline, for example, a decline of a 1 point in 1 study is equivalent to a 2% decrease in ADL functioning, while in other studies a decline of 1 point is equal to a 20% decrease ADL functioning. 1 These conceptual and metric barriers hamper the interpretation and comparison of functional outcome data of studies.
Nursing Patient Classification Systems (NPCS) have been developed to manage workloads by estimating the need for nursing resources through the identification and quantification of individual patients' care needs. 4 An NPCS is a way of assessing the degree of patient dependency. This presupposes that in order to measure staffing needs, it is necessary to know the grade of dependence of patients on care given by nurses, that is, on care that the patient alone cannot perform without the nurse's support.
There is in use a diverse variety of NPCS. 5, 6 Most of them lack validity and reliability testing and evidence of the relationship to nursing outcomes. 7 NPCS assesses and classifies patients according to their acuity, their need of care, as well as the nursing activities that are necessary to complete those care needs during a certain time period. NPCS play an important role in supporting nurse manager's decision making in organizing the care process and required resources. NPCS are used to optimize available resources and provide estimations of nurse-to-patient ratios. 8 Fasoli and Haddock identifies as criticisms of the NPCS (1) difficulties with measuring workload; (2) definitions and descriptions of nursing work are inadequate; (3) insufficient evidence of reliability and validity testing of NPCS; and (4) there is still a need to identify nursing sensitive performance indicators and outcomes. 9 Despite criticism, and taking into account the type of information that the NPCS includes, namely the needs of patients for basic self-care, they should be considered to assess health outcomes, for example, by the analysis of the variation of basic self-care needs, between admission and discharge, in acutely hospitalized older medical patients. 10 There is no knowledge of any research work undertaken to verify associations between NPCS grade parameters and patients outcomes.
In older people, an acute illness hospitalization often precipitates the loss of independence in basic self-care. [11] [12] [13] [14] [15] Approximately one-third of older patients' present functional deterioration at discharge when compared to their condition prior to admission to hospital, and this deterioration is not always related to the severity of the disease that led to the hospitalization or therapeutic interventions. 3, 11, 16 A study found that 6.7% of older nondisabled patients developed new disability in basic ADL during medical illnesses requiring hospitalization. 17 D'Onofrio et al describes a preadmission, in-hospital, and overall decline in basic ADL in 56.1%, 17.5%, and 43.4%, respectively, of the older patients admitted to an Acute Care Unit for Elders in Switzerland. 18 Morris et al approach the hierarchy of the ADL and state that the early loss function is hygiene, the mid-loss functions are toilet use and locomotion, and the late loss function is eating. When there is only one remaining area in which the person is independent, there is a 62.9% chance that it is eating and only a 3.5% chance that it is hygiene. 19 
Methods

Aims
The aim of the study was to compare basic self-care in acutely hospitalized older medical patients between admission and discharge using the Nursing Patient Classification System data.
Design
The present study is a single-center, observational, and retrospective cohort study and is designed to be compliant with the recommendations of the STrengthening the Reporting of OBservational studies in Epidemiology (STROBE) statement. 20 
Participants
The study included all patients admitted to 1 of the 3 medical wards of an urban central teaching hospital in Portugal, between April 2015 and April 2016 for an acute medical illness or exacerbation of a previous chronic condition. The unit had 28 beds, and most admissions (98%) were referred from the emergency service.
The inclusion criteria were The number of patients admitted to the ward during the study period determined the sample size.
Data collection
Considering the design of the study, a retrospective study, data were collected exclusively through the consultation of clinical records.
Nursing Patient Classification Systems
In Portugal, with the support of the Ministry of Health, a system of patient classification based on levels of dependency of nursing care began to be developed since 1984. The development of this tool, used in its construction, the GRASP System (Grace Reynolds Application of Peto). 21 GRASP is an objective method of measuring nursing workload. It examines the individual needs of each patient and therefore is specific to each ward. It is a resource management system. GRASP methodology quantifies patient care and translates it into hours.
Portuguese NPCS include 9 areas of care 22,23 : hygiene and personal care, eating, movement, toilet use, medication, treatments, vital signs and other assessments, health support and education activities, and evaluation and planning of care. Each patient is classified daily, in the morning shift, after breakfast and hygiene care, by their attending nurse. The hospital in which this analysis takes place has been using NPCS since March 2013 and all nurses have been trained in its use. The classifications performed daily by the nurses are periodically audited in order to guarantee the quality of the information. Similarly to other NPCS, studies on the validity the Portuguese NPCS are not yet available. However, this lack of studies on the validity of the NPCS is not relevant to this work because we only used a part of the information available in the NPCS, that is, we only use information about self-care.
The areas related to basic self-care included are hygiene and personal care, eating, movement, and toilet use. Patients are classified daily in each of these areas as Independent, Partial Aid, or Total Aid. A patient is classified as independent in a basic selfcare activity if she/he is able to perform it alone or needs supervision/guidance. When a patient is unable to perform a basic self-care activity or requires the nurse's continued presence to perform, it is classified as Total Aid. When the patient needs encouragement or to be assisted in some actions to complete the basic self-care activity, it is classified as Partial Aid. If a patient who at the time of admission was classified as Total Aid and was classified as Partial Aid upon discharge, this patient is considered to have improved in their capacity for basic self-care during hospitalization. If the reverse is true, for example, transition from Independent to Partial Aid or transition from Partial Aid to Total Aid, this patient is considered to have declined their capacity for basic self-care.
Ethical considerations
This study was approved by the Board and the Hospital Ethics Committee (DEFI 2016.037). Given that the data were collected exclusively through electronic records, the ethics committee waived the informed consent collection. The Hospital Information Systems Service, with the consent of the Ethics Committee, provided the list of patients admitted to the ward between April 2015 and April 2016. This list contained general information for each patient, such as gender, birthday date, hospital admission date, ward admission date, reason for admission, discharge date, transfer destination, daily NPCS score for each of the 9 areas of care. For the purpose of this investigation, Information Systems Service encrypted the identity of each patient, that is, we did not have access to the name or any unequivocal identification number of each patient.
Data analysis
For qualitative variables were calculated frequencies and for continuous variables were calculated statistics of central tendency and dispersion such as means, standard error, or median. Normality of continuous variables was checked graphically and through Kolmogorov-Smirnov and Shapiro-Wilk tests. Significant differences in continuous variables between groups were assessed by parametric tests (t-tests, analysis of variance) or nonparametric tests (Mann-Whitney U, Kruskal-Wallis). Proportions were compared using chi-squared test. Significant changes between admission and discharge in the level of dependence in ADL were analyzed using McNemar-Bowker test. The level of statistical significance was set at 0.05. Data were analyzed with SPSS package 24.0.
Results
During the study period, a total of 882 patients were admitted to the medical ward. Of these, 713 (80.8%) were aged 65 years or older and 384 patients met the defined inclusion criteria (Fig. 1) .
Therefore, the study included 384 patients aged 65 years or older recruited from patients admitted into the medical ward. Patients were classified according to their ages in groups: 107 (27.9%) patients aged 65 to 74 years constituted young-old group, 158 (41.1%) patients aged 75 to 84 years constituted the middle-old group, and 119 (31.0%) patients aged ≥85 years constituted the oldest-old group. They had a mean age of 79.93 years (SD = 7.49), a mean length of stay of 12.11 (SD = 9.03) days and the majority were women (57.3%). Women had a median age higher than men (81.5 vs 78.5, P = .01) and there were no gender differences in length of stay, women and men had similar median length of stay (median = 9 days). The main reasons for admission were respiratory, circulatory, or infectious diseases (29.4%, 24.0%, and 20.3%, respectively). The 3 age groups showed significant differences in gender, length of stay, and reasons for admission (Table 1) . Young-old patients had shorter hospital stay, are more men than women, and most are admitted for respiratory condition.
Changes in basic self-care between admission and discharge
Changes in all basic self-care activities between admission and discharge were statistically significant (P < .001). Overall, there were a much higher percentage of patients whose basic self-care activities improved, recording from 16.7% in hygiene and personal care to 24.5% in movement; while 4.2%, 7.0%, 5.7%, and 4.2% had a decline at discharge, for self-care, hygiene and personal care, eating, toilet use, and movement, respectively, compared to the state in admission (Table 2) .
For each basic self-care, 7.2% to 10.7% of patients who were independent at admission declined their capacity (partial or totally) at discharge and 21.8% to 34.5% of patients who were partial dependents at admission were discharged as independent. Similarly, patients who were total dependent at admission showed improvements between 15.4% and 39.8% in basic selfcare activities, and it was in eating that the best results were recorded. 
Hygiene and personal care
At admission, 214 (55.7%) patients need total aid to perform hygiene and personal care. Of these 214 patients, 33 (15.4%) improved at the time of discharge: 29 (13.6%) were discharged as partial dependents and 4 (1.9%) as independent. Of the 142 (37.0%) partial dependent patients, 31 (21.8%) improved and were discharged as independent and 13 (9.2%) were discharged as total dependent. The capacity for hygiene and personal care of 123 (90.6%) of the 170 independent or partial dependent patients on admission did not decline upon discharge. In summary, in relation to basic self-care hygiene and personal care, of the 384 patients, 64 (16.7%) improved their capacity between admission and discharge, 304 (79.2%) presented no changes and 16 (4.2%) declined.
Comparing the remaining basic self-care, hygiene and personal care was the basic self-care with the lowest percentage of independent patients 28 (7.3%) and the highest percentage of totally dependent patients 214 (55.7%) at admission. Simultaneously, hygiene and personal care presents the highest percentage of patients who need total aid at discharge (51.0%).
Eating
Basic self-care eating was the one that registered the largest number of patients able to eat independently at the time of admission 132 (34.4%). Of the remaining patients, at admission, 139 (36.2%) needed partial aid and 113 (29.4%) were totally dependent.
Despite the higher number of independent patients and patients who need partial aid at admission 271 (70.1%), 27 (10.0%) of these declined between admission and discharge. For example, of the 132 patients who were independent 13 (9.8%) declined: 11 were discharged as partial dependent and 2 as total dependent.
The group of patients who needed total aid at admission for eating was the one who improved the most at discharge. Of the 113 patients who needed total aid for eating at admission, 41 (34.5%) improved their condition and were discharged as partial aid and 4 (10.1%) were discharged as independent. Of the 139 patients who needed partial aid for eating at admission, 48 (34.5%) improved their condition and were discharged as independent and 14 (10.1%) declined and were discharged with the need for total aid for eating.
Toilet use
At admission, 181 (47.1%) patients need total aid to use the toilet. Of these 181 patients, 39 (21.5%) improved at the time of discharge: 30 (16.6%) were discharged as partial dependents and 9 (5.0%) as independent. Of the 142 patients who needed partial aid for toilet use at admission, 47 (33.1%) improved and were discharged as independent and 16 (11.3%) were discharged with the need for total aid. Of the independent and who need partial aid at admission 203 (52.9%), 22 (10.8%) of these declined in their capacity to toilet use upon discharge.
Movement
At admission, 165 (43.0%) patients need partial aid, that is, they need encouragement or to be assisted in movement. Of these 165 patients, 53 (32.1%) improved and were discharged as independent and 11 (6.7%) declined and at discharged they were unable to move or require the nurse's continued presence to perform it. Of the 150 patients who needed total aid for movement at admission, 41 (27.3%) improved: 40 (26.7%) were discharged as partial dependent and 1 (0.7%) as independent.
Variation in basic self-care between admission and discharge by age group Table 3 shows the variation in basic self-care between admission and discharge by age group. For all age groups, changes in basic self-care activities between admission and discharge were statistically significant, except in eating for young-old patients (65-74 years). Young-old patients, aged 65 to 74 years, were more independent in basic self-care, both at admission and at discharge. At admission, of the 107 young-old patients, 18 (16.8%), 62 (57.9%), 33 (30.8%), and 39 (36.4%) were independent for hygiene and personal care, eating, toilet use, and movement, respectively. Of these young-old patients, 26 (24.3%), 24 (24.2%), 33 (30.8%), and 29 (27.1%) improved their capacity for hygiene and personal care, eating, toilet use, and movement, between admission and discharge, respectively. In eating, for example, of the 12 young-old patients who needed total help at admission, 5 (41.6%) were discharged with the need for partial aid and 1 (8.3%) as independent; of the 33 young-old patients who needed partial aid at admission, 18 (54.5%) were discharged as independent and 3 (9.1%) as total dependent.
Young-old patients recorded greater improvement between admission and discharge for hygiene and personal care, toilet use, and movement (24.3%, 30.8%, and 27.1%, respectively). Young-old patients also recorded highest deterioration between admission and discharge for eating, toilet use, and movement (11.2%, 6.5%, and 5.6%, respectively). For self-care eating, oldest-old patients are the ones with a greater improvement from admission to discharge.
Oldest-old patients (≥85 years) presented the higher percentages of total dependence on basic self-care activities, both at admission and at discharge. At admission, of the 119 oldest-old patients, 96 (80.7%), 54 (45.4%), 81 (68.1%), and 69 (58.0%) were totally dependent for hygiene and personal care, eating, toilet use, and movement, respectively. Of the 119 oldest-old patients, 15 (12.6%) improved in hygiene and personal care between admission and discharge.
Discussion
Basic self-care hygiene and personal care recorded the lowest percentage of patients with improvement 64 (16.7%) and the highest percentage of patients with no change 304 (79.2%) between admission and discharge. The complexity of this selfcare compared to the others coupled with its close relationship with the capacity to move may justify these results and corroborates the theory of the hierarchy of the ADL which points that the early loss function is hygiene. 19 Self-care eating recorded the highest improvement between admission and discharge. The group of patients who needed total aid at admission for eating was the one who improved the most at discharge 45 (39.8%). These results confirm what Zelada et al observed: a greater deterioration in the most complex basic selfcare activities (bathing, dressing, and mobility) than in the most basic ones (eating). 24 A limitation of the study is the lack of characterization of patients' level of independence in self-care before the onset of the illness that precipitated hospitalization. The level of dependency in self-care at hospital admission for acute illness may be increased compared to the patients' usual level of dependence. 18 An important argument for considering premorbid functioning is the evidence that many acutely hospitalized patients declined in the short period prior to admission. 11, 12, 25 Therefore, this lack of characterization may explain the high number of patients needing total aid for complex basic self-care at admission namely, hygiene and personal care, movement, and toilet use 24 and, simultaneously does not allow us to determine the number of patients who had an increased needs at admission to the hospital due to the installation of the acute disease, when compared to their previous state.
Despite the above limitation, our results support previous evidence indicating that hospital admission due to acute illness leads to deterioration of the capacity for basic self-care. [11] [12] [13] [14] [15] 18 At discharge, approximately 8% of patients had declined in basic self-care compared with admission. These results are similar to those described by Volpato et al and are lower than the 17.5% reported by D'Onofrio et al.
Limitations
As mentioned above, one missing element in this study is lack of characterization of patient's basic self-care before hospitalization, in order to determine the real role of a hospital stay in recovery, maintenance, or loss of capacity for basic self-care.
Conclusion
Our findings reinforce the message that functional status of older hospitalized patients should closely monitored. Use NPCS to track basic self-care changes between admission and discharge is innovative, and this study proves that this methodology can be used for this purpose. Based on nursing care needs daily registered in NPCS, we were able to characterize older patients' needs and achieve health outcomes. With the use of 3 clear and unambiguous levels of dependency (independent, partial dependent, and total dependent), it was possible to get a perceptible characterization of the patient's health outcomes. Our findings are in agreement with those described in other studies that used different instruments to measure functioning: older acute medical patients are vulnerable to decline in basic self-care during a hospital stay.
This study points NPCS as a valid alternative in the monitoring of health outcomes in patients, namely, basic self-care changes in acutely hospitalized older medical patients between admission and discharge. However, more research is needed to consolidate this awareness.
